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(57) Abstract: A microsystem capable of setting an appropriate amount of stimulus being imparted in order to control liquid flow in 
a channel. The microsystem comprises microheaters (5b, 5c) for imparting a stimulus to liquid flowing through liquid channels (2b, 
^9 2c) formed in a substrate (1) and controlling liquid flow by the stimulus from the microheaters (5b, 5c), and a means for electrically 
controlling the amount of stimulus being imparted to the liquid from the microheaters (5b, 5c). An appropriate amount of stimulus 
can be set by electrically controlling the amount of stimulus being imparted to the liquid from the microheaters (5b, 5c) through the 
control means. 
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oT. ^«21Sr^^3#xyS:^'a'{^:*5V^T4>. l^g^31±® Jti!fcSfc3E?itl::»«21 

^ UT. ?^#:i5fE!^22JJ:JIEi-|K#:^S:ill^24a ;5^^|lI^U^j;VN^/ y Vv?xK>'7°JiC 
25 if^^VNT^A-f-S. Jfc*3, ;i<^SK<4:tC(i, 3 7'C-C»>/7W--$^/Vte^U, 37^ 



wo 2004/040392 



23 



PCT/JP2003/013902 



i¥^mi^u—^-25h i!)^^mi^m^22b<D^mj^2stT&i^vitniiLK 
15 wm^22h (D^m^23tjS:mvtcn^±*^:i(o^/uitvtcm'^^\&^^^ Kt^y^uw 

W^HTV>fclK#SfE]^22b ©4J-ilS;i^23i:3£^Ufel»^t©^#36S?&x:T^jlfCi//^ 

22c ©:0-ll^;iS23t j5^Ufc|f|J<a*s;iO'//Wl2UfeJKi«r5S*i4^^'< Kn^7W$J^jcJ; 
oT^*$^^5, UlfcdSoT. ?R^4:ttlKflc«fEK22bffl!l'^«fEtb. g ft^jOf^JN-^-^tP 

^0?^iJd5s:3ies24b 35^^11] 5, - o # . mm^^^^^ m^mmit^^-^^^-^ 



wo 2004/040392 



24 



PCT/JP2003/013902 



# ^ ilgli/ - - 3fc * fls ^ -f- 5 . 

S^(Dnnf>^ti><D^t/t=k 10 5; y ##^:V^p#^S^^:®v^^^T♦^^^^^^^ 

10 ^^42$:#;t. i<Dt^^*^^m^42A>e)(D«-^fc^.<5#^J^#^>&5jplJ«#-^^®: 
V--f-25b , 25 c J; 5 t-«fifeUfc%<DT-fc «9 , ^l^'^fls^ 

t So 

15 Sfc, ^|^^^#^-if-41*^fe<^®^3fe^^A■■f-5^^/^^-^Ai^43^S^21 

^/t, :^^tfe^^^44Xf4^3fem^Sr«VNS i 1: iotr. St^lciJ^S^^^ ^- 
20 m^i^^^^44X«^^*^«*«^21(^® J:7ic5p{cgB@^*i/fc'ij(DT-fc 
9 , 41«>fe<7>lS»3g)fe{cJ:oT^3feSr^CS<^®®^)feSr^**^S(DJ^ 
22 a ©<lfl® ^ ffl -r S r t *S T? # 5 . 

St521^^gt-5«S-&3lSr{ii;t. r (D^S^31i:i»«21<^ffiSSr^ 
i^S'fitS^*^©:^^^^^: V-1f-4li:S!ij£^^l±J^^42a ^«x.fc^O-efc 
25 ij^^flc V— f-41tl5bjS3te<^mm^42a ioT^B-^SKOjEUVN-etBl-ffi 

*ls?^(D^A^^fe^?iJ^cov^x^?qi-5„ ±iBB3:^iS^Jt i^i^^^f- 
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5 4feg#31fctt, ^^R2lSr3£^tet;:@:£-t-Sfci6©^fce«:J?>^® t UT<^ 

SrSttSf^t>!3 IC, ^^R21i:«lfi;'#31{!:JetT/^tb-7 — de>'^52, 53%JigUT*3# 
, 2o(Z)-r>-^ri^^^52, SSSr'&fc'^Sr t mj;oT4&e-&31lcS«2lS:^«*fe 
10 i-5 J: 5 t-^^l-T^ iVN, ;5f-r Kfi5*r51fc-^-^:^t5^52, 53Sr^ffl 

0^b>&V^J^^ »^S21(Dii£ffii:*fett-&310±®{c*BSlc^^SU]rc?^5l^<^Da^^i£!i 

^^\:.^i^n(o^tft^mii^mm22si<D±:^:f)>ibmm-r^ r s. 

^«2lSr^1Bf -S^e-^Sl^^^i^. iO«g-&3l{!:^fe2lo^fcg*^«) 
20 g-^3l©jEUv>'ia:etcWg:^tcg^2i^^gi-S ^ t ^«2i^{gVN 

ttTfc u:fe#'g■^^:^3v^TiE^ii^c^^R2l^l^«feei-sl^<^^fcefe^■&<^^ra<lr^< 
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-rV)) y :^m.'^'&WLW^^\'t. i6E20OMm. ^200Mm. Ji:$5Mm(D 
0:1^7 :^^5Kl02_hl!i. fiJ^^JS^tt i: UTKEl 0 Mm, flll 0 Mm, ^ 
5 ^ 6 nm<D^m)^\0^ifi. \ 0 n m<OfSim^^n xmm.(0~^%-^ Y )} y ^ Jf.'i^ 

10 /''y^j'yvi/. -ft^^SfiKS (cvD) , je>o#, T'^x-^m-a-. 

7>^^«102OIZSiaJCtt, i|ii20Mm, 5 M mO^f|S^^SlEKl04dsmiS: 

^lte>^Ti3t), ^<73 5 t)<^njai^tt, ifEAI^104a i:gfBai^l04b <J: 

15 i 5 ^-^^^*tl/4'(@afe-<fe^^TV^5o • 

^UT, :«f7;^^^R102 h y 2/ ;^MBr^^#:iSJ^) ttx la 1 5 fc^i-j; 
bK. S5l■&lOl©4':fe^f|J^^•^clRmoTV^5o J:o^?Si-&lOlO:*:# — iSds 

*3 , SSI 101 7 ^ 102tt 1» U t iSJ- ft T ^ V^ 5 H < 

io3*«iji8![i- 5 i^-a- , »«i#ioi(i!i>6^ mm^ji^-u¥iioz\z.%t:mki-r s 

■e-iiSfc!?, ^a-&101i::«f7:^^*R102S:#7;^'fcifC— UTfil^UT^>av^ 

o — ^^ ^-f y'^^^^^t^gt^i •3^^lt^^&«l5*^l03*$lJ^lt■f-5m'a'«, sai-^ioi 

25 5ri:3&»fe, ^fii#101i::!!f 7;^^*R102<Sr^ltTm^i-5 ©;&s^vn; 

ro^a^lOllctt. 7^S*R102i:^ig|-t-5^Sl5g!^SftK104;is.f?tt 
^tt. ;?f 7^*«102i:S^<^'IM»-»*. Sfil^lOltr^ii UT?^^* ^^TV^5l^ii 

^Sr^S5^i^«S]^104{C«|gA^-*> *yt;{f 7:^^:K102±*$ftt^/!:^IK^^|f|Jg|gg 
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5 ~ 2 0 Ai m^S^f * UV^o 
''jijs, ill 5 -CM*. ma^l05f*^«|#101te:^tt fettXVNSdS. <i# r Rg 

. «^J;t«> :«7/<-:35f 9><.l08^»^^8•&l0l©1^-f Kfc|9:itT t> ^v^o 

l^^eiw i !9 1031c mJEiSr*^ It > r H^;!JPl^-r S x^^-^— 5:^ — 

•^*#5fe^^fRj^Sr^V>-C l/--f-^^^Jg;t-103{cfigtt-r5:j^j£. y'i^^'JU^ 
9— y*^^^ :^SrffiV>T ix — if — 7 VT'O^fe S:^Jg>i-103fcfig|t-t-5 if 

;tl03i: KlllO-r b y y ^'X*^e)J5;5lHlKSr«a^ii^. ^'I' y^V^^ 

dilate ^M-ltl03S:l§|gi$^irS^ So 

igi6-e{*. Mtvx. i n<Dm^t:m^^\^y^\^x\f^?>i)^. mm^w]^f>^i 

i fri: j ^JlcA:^J-t-5 (^ajx.}imjBESrL o wJC-fSo ) i 0 j ^JO^M 

, loti. u--iF-Sr;;^^r^:^-5 ^--^^fPifc^MrSl^SSr^VNT^JR-fi-lOSfc 
mMir^:^mxh^o mx.\-£. N a : YAG l^-lP- (^IM^SeS 1 0 e 4 nm. 
SOOmW) /j: if O^^^il^u — if — ^fflVN-C, if — A isj^^c^^"? iJ' — Vtcta o T 
s^ib-rs J: 5 =« vtr^-^' (c^^u^cD A^ife/K- K;i'*^<^W;^«r;^^^^ 
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— * ^—(O-^ — a^ fe5V^^±, ^RIx^NE O S Technologi 

e s ttSa©W^^^«lB]§§N 4 5 0 0 0 i^Atl-f-^ ' t K ^ . ^mfflOd^M 
l^-fS i 5. :l (Dm^^Mi^^a^^ 3 0 0 1 6 0 0 n mO 

Srd&ffli-S w i:*5BX|6-efeSjJs, #lc3SMi8i«*s»«J 7 0 0 1 6 0 0 nmO¥ 

f ^ — 1? lC7^a.T;v^^^'— 1 #g — 15''-«> M^^^-t-5^<^ 
T-P Ate J; •? z-?^ — i^ffi:^Sr1-5o -eUT. 2 « S = ^ — ffl;^ Sry^i?^ 

^jii;t io3**pfia-r s :i i *s T? # 5 o 

f^iSSttife^lCt UTtt. 3 7 tJT'V^/W-y^kfe^b. 3 7*C*«-ei*>^/WHfe. 
U< ^ m7L\t. 5- 2 6 2 8 8 2 -^^^fcH^ ^ tLT V> 5 t O/j: ^ 

25 %-t^^h^)v\^(om^. '^j^^^^Rfc-^sttSiJ' >'^^•^5^S'Efc^f©^3^s^•<^lf 
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T IW C ^if # Sr ffi V^ © t? ^ o laig *t S o 
15 121 1 7 iif6AJ^104a <Dvh. 1#S (Inl) . 2#i (In2) jsj; 

tJf4#S (In 4) OjftAK55>e>. |^^S^4^^®Sr^tP^^^^tr:^f 7:^^«102± 

;tl03Sr*nBi-S t tc i 9 . :&JS>^103±^^:^igi^TV^Sfi^S^4^^®«ry>'^^k$ 

^ifSf'^K 107;OS*f6*T/T V^ < FrI ^ ^ U T V^ 5 . 

**5, iai7-X?fi. glBffiPl04b©5t>, 1#S (Outl)*3J;T^3#S ( 
Ou t 3) (DjfEffiP*>P>. :^1.|fPSIi^«fD8Sl04'v?g?gt t lJ:|^J|SF#|®107*sjfBtb-r 

25 ^UT. — ;£a©KJ^'feKl07;S5 1 » i (Ou t 1) *5j;tJ53#S (Ou t 3 
106<lr«^Ui:v^-5?iS^|f y/i"fbU. ^fc/j;^:J)-(O^Ji;fl03f^W^<Sr#x.-C>5^/V 
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«KjMi07Sr3lf 9^^«l02±l::?^^E$*5 r bH^X^ ^(DX. rtvlcj: *)^n<Ojd- 

*fc. mmm}:i:^^^iozt:Mm.-r^<Dxy^/u-^;um^:km:i-r<^n(D^^^it 

15 $ij^^f&l35*tl03{*^^. ::^^<y'S'Vl^^, -fb^^S^^: (CVD) , 

o^ii:, :^mm(DmAmmmKo^^xm.mir^„ 

25 $iiii![SJS^*tl03^::^J«>C3C-^ h y y ;^H^t-iEB U^-^ h ]) y ^ PsM'^jm^i^U 

mi2ik. :if9:^mmo2±<omn^^iii-t^mm^mi22k. mmmmnmosK 
mmt:-^^^mmH-^^mi23k. «iffi^g;i22*='feo«#j^»-^#pj«##^s 
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ilkm-r^h(D-X*. 5sf«K?^i^Xl22a Sr^tf®mm22b , t^ffi^Sl22c. 
5 fil22 d t -e^^ ^ fl/T V^ S „ 

m^^i^^W'^J^if©-^6<J>S^-fe:^1^-S^^V^S^ i:*5-c-#S. ^.Tji. ^^^gl22 

^^tixy/^^mwLm}:f:^uuio3i^m\mt:-^:^^h(D-^h?)o 

i ?).*JSfcii5l&lfPWl03t::mjESrdMt^ r tbS:JP^-rS:*ife. =ar ^ 5 7 — 
•^=i^^^^Ml^§IS:ffiVN-T: iP— ^S:$iJilS[iSf&lFPM103{3:MI*i-5:fe-ife> -r 

20 aiJI»^^124«. ;^ffi^©122d^b(^#-^{-*':3t^fJ^#-%^^^123^£r^J«^-r5 
h<OX'h^o ^UT> r ©^Jti^i!:124lc J; «9 . h y s/ ^ ::^MpT^^^i^J[tKl21 

iJ;l_hO J; p ^jrm^tc J; !9 , h U y ;^M^^?^#gS{S&12l<D*'^:^^«102_b 
25 Srf^i{s^^^K^:ll&^S^4ife® t Sr-^tf^^d^ilgtvS fc. i <DS6ti.Sr*ti^ u i^Xl22 
a-;?i:fe;tx ;i tbS:3te^iim^l22b Jc^t . :L(Dt/t^mWL^l22h \;imm^f^X 
V^5:^a^^»122c TfT'-tJ' t U-C i P>;t5o ^UT. r Ot*- ^ *il?*f ^«122 

^U-C. r 0«?*lf^Ml22d (DfP«fJfel^Sr1> tfc, $iJt|J^g;124l;i± «5 5^9^ 
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5 I- UT«E!« Sr i S fc^tf-t- 5 t *s # S o 

;tf 7;^*=Kl02±^cM^^^/^:;^©mit^z|^106:OS^^$^^^i^flsSfEl^/&siS^t ?>ti. 
r OjfE]^tc?&oT g6<Jt^Jis^%Stl07;6S^^E^^TV^5 5t^^Sr7i^-t-|a 1 7 © i 5 'iH^ 

10 ::oiii#^^^ei22d Tft^^gffij^^Sr iW4fe>«*5i^g^^x#:fe<^«r^^^iS:ufe»'a• 
. ^J^^#^124l^a; 9 :if 7^S^102±O;^feJR;!-103$r$iJ^UT^ ^i^Si^i^M^ 
•yyw'fls #7>^KMi02±<ottjt®^a:Bl-M^/^/v::^<^«^'^i06Sr?^^ UTSft 
^^Sr^jEUfe •? . g6<ji:-f-S^Jis|-%®107t:ei06-Cffl^:iy7;^^IR102±J::?tW 

15 ?ic*5, i^tcj; SiiJ^t-RS&f, a^tr^-^'/.ciftci >9 gl&fltt- 

i^%K{-oVNT. fcfe:5='D«)^*>f«SlgSr^^U:fe«l«f^ei22d-^. <^lffl^ei22 
c f::^i0§T-# sm^bJ^^VN^W^gjfe if i i5^*lf-r5 J; 5t-UTt Av^o 

20 £A±<^a:5t-, 2i5:|gggo^ig(^?i0Mt::iti/tt\ i^f^ ^S«102_h»climo$iJ^ 
^;SSI5tJl03<S:— jJctg-^ h y y ^ J^H^liiSE® Ufc-^ h y y ;^li'STgg^^Sg^l21 
;5f 7:^^«102±©«i^SSr;^m-r5^m^^l22J:. 3Wait!i5;S«P*tl03Jc^JSS[ 
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mmmjt^n^ios\-imm, ^^^^v^^)^-^^, {^^%m^^ (cvd) . 
kj^^mm 1 ) 

5 B ^i-«E5^ la 1? 5 o 

*-f, iiio±«pcD*KAP (ini) ii--hisy :^m^\^ii.\z.mim'^*&.mm.^^ 

t>*H^«^ICl07a Sr-^tf^li^SrJfE iaoTlFPO«fgffi P (Out 2) 3&^b^^KSr 
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107a Sr^B3t?^i-J; 5 J:::i?f 7;<.^«l02^^:|ll^b^^iV^ t — ds^tt bi^TV^§ 
5 i®^J|Sl-i|^®107a ©^^f*. y/V'fbUTV>5ill06©^|i;T-©— o;&<0 

*5 :i a:*ST?# 5o wtb^^t^HIiglUig-t-r J; 19 , ^3isfJfeKl07 a ^MlOST- 
iB A/)^* * 9 ^ *«iil02© t - ^ — dSfS: It ^>JT/TVN51SBf*-t?^ib$*S r t 
10 *ST*#5o ^UT. t-^f-tci >JfitJ^<KrRl07a' fcf^triDx.. f*5js|.%® 

;£:ffl«»Jl t|lI«l<©^*fel-J: 9 > EI 2 0 J::^^-f- J: 5 fJifg l ol*i^«I^S107 a ' Sr 

ou 1 3) Tb^^m^^mm^'^^o ^bT. ^m)fios^mm\^xmim^^mw 

^UTV^J5:v^o ) , -tUT, H 2 ©^Jist4^Ki07b ^;&^««J 1 i: 
y /V-fl^ U ifc H 106-C ffl tP o 

c©^2<^^J|s^^^s^l07b ^sr;&ffl««ji t ii«i©:i^i5fefri V, . m 1 <Dunmmo7 

a' >&5@;g^ ttrvN^Mioe' o@m*t?^i!j^-iir, y/v-fkufc^ioe^s j;t>*M 

25 106' ©Jetu^tv-|aSS:ia#> lg 1 <^^5|s^'^«107a ' tH 2 ©^J|s|-#jKl07b ' 
Srl^ — (Dig® 4'lw1?^£$*So ^(O^, la 2 1 m^i- J; 5 Sll ^^f^Jisi-'Kr® 
107a* 2 O^JN-1«^®107b • # 5 J; 5 M©:*: t * Sr^H-f" S » ^ U 

-C. t-^-©>!JPl^^|lI^U'feV^«#'^i;if J; 1 ©^3N-'^Kl07a km2(D 
l^3fs^^^Kl07b S:JgM$-&-C'fb^^lS$-^S i i:;6S-e#5o 
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m2 2~2 4fi. i^UBKD — SSSr^mUd^tfr^^XT^Ajfeif^^SI-f-SiKliSr^ 
la 2 2 {c*3V^-C^ m(0±U(DmAa (Inl. In 2) ^ :^7* 9 ^^gl02_b 

107cib^m'^^fiit^f&i:m<O±^<omxi:3 (Inl, In 2) i}^hif7:^&WL 

(ou 1 1, Out 2) ii}>i>mmi!i^miiii-^o m^^t^n^^mMi^x^^^'^mt: 

-^m^VXmm^Bf^W^^^^itl^. ?«#:oj(EAS:Jh*S, wO)|^SI^ia2 3 
15 -e#5o 

?JC(-. HI 2 4 {c^i-i p IC, |g©:fe|EP©SftAP (In 2' ) t^h^xkm^t&^ 

if9:^^-^io2ji\:Lmvx. m(oy^m(omma (Out 2* ) i)>^m^v^^^'^ 
/v-fbUT^^fcT^i^ifEi^^M^u. mAQ (In 2' ) ^^mmm^^u-t o -ti/ 

20 KX^. f-i^T^/viOTc © — ;£fl:^SrJfDmR (Out 2* ) i)> h ^mmW:\^^^ir 
5 r fc T? # S o 
(ffi:ffl«aj4) 

Wi2 5 {^:*3V^T> 12 1 3 ©2e;&— M tDjfEAtH P 104 c > 104d (Di^t> >9 Jc:^f 7;^ 
25 ^«102S:SlEtp J; 5 IC— ^S^©mfill09^ 109:&sg5:it b *T/T V^ -5 , -^eUT. 2 5 

±m<omAa (ini) t^^:ff9 :^&^io2±Km^^^^nt:'^ttm^^mv 
^ lacoTTgpj^gfBaiP (Ou 1 1) a^hf^t&trmm^'^^ i:^\^mmm}^^nuxh 
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i^-fkixya^ (SiC) ^if<Dmm^^^20A±\zm^Vitii<DXtbZo 

15 ^t@B^JUfe^^<D^/M§P205*5j^^^tbTVN§o r (D^/hP P 205(*ti:^ (i> O 
B?^fcJ^^$ixTV^5. ?5ii3, ^/MlP205{i, jK> T U P3 ?^ fe 5 jK^ ^ t* ?fe < 
, m/MSP 205*5 RJ^^•^Jfev^#-e•Hc. le^ifr *^SIi:/hgBP205©JS::^MP*@i:^5o 
■?rL.T. m/hgS P205<Dit^ 4» lB&jS^203(DiSE:i:^exJ: »J < J5i:o-CV> 

20 /Jn$ VN«af, hi^206(D^^;OS/h$ < 'iC 19 , l^^U^^'V 

-e*^<4^{*:^^2O2*ibjg$-BrSfc«>JC«0^-a-T?&5:/fc*, 0*U<«> ]£ 
2 0 0 nmJJJtTi: $ felC^S U < W: 2 0 nrnfi^Tt-f-S. 
1 t»'^i/'</wr-m3teti^^^^^2023iS3§-f-Sl^^S:«im-t-5:fe*t-> U 
/jNgfiR205<^P^|iid '^^i4;i#:5>^202O^^207^^^tii-r5. ^3z&-f-6^3fe 

25 ^m^m2i2%:m!^i-^%mmui^<oM^i^i^p:2i3<D'S^mm:.m}:.i)^^fix «9 1 

u>'X213(D|SP^N A{c*f ^^207OS[JI«r^eii>J:-t-5 

d^O. 6 1 ^em/NA<O^S:^KS•r5fl^^^:^fcoTV^5, -DSlX-t^X. M)te207©jB[ 
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:g:^em;6S5 0 0 nm©#-g-, W :/X213©|i P |g(N A jjs 1 . 2 t VX . 
V-i^XaiSO^^IE}* 0 . 6 1 Xem/NAi? 2 5 0 nmi:?^5o Ufc^^SoT, II 
P^NAdSl. 2 0^^^l/^'X213SrffiV^sm'a•tt^ #/MH P 205©raiiS d jJS 2 5 
0 nm£t±©m/MiPm201^ffiV>tl/«. 1 45-^ l^^^W-^^ ^fett^^iJ 4^^202 ;SS 58 

#ffitcov>Ti5&egi-5o HI 2 8 jcirj^i- J: 5 t-. S«204(^^/hMa)^ 
201<^^-g•UTV^>5:v^{l!|36^f>^ajB^203trAi^-r5 i:, m/hii P205-i?|Sijjg^203<D 
Sfe^ffiU. ■r'fe*3t>^^^^ ix-t h#206;5S?g^i-5o y -fe v h ^206 

<^:itt$f4. m/MaP205©:*C# ^ tPimA-T?.*) , ^/hl§P205l::®g|Uyi:®fe 
^203OtSE:S:a,exJ; 13 >b /h * V>^*^om 5 m3ttt*<*:^^202*s^m6<J{-jaijS* i^ 
. '^^207^^i-5, *fc. ^^(^^/MB R205;5^ BUIB^^^^i^O^i^ w >X 
213(^^»ft6 J; >3 1>|lfltvTgBeUTVN5;fc*. ^ix^ixcO^/hM P 205fc i o Tia 
iB$tbyt^>!r ©^)fe<4^#:^^202©^^207Sr4>liUT 1 ^J-^thaO-f- 5 tf)^^ 

/d;*5, ^^^^^ s/-fe^ h:^206tt. mA:R 1 5 0 nmmS-^M^-t-^<^-C% ^i/^ 
h^206O^ii6f*^St/MBP205(D®3MJctt;«nJi-5o UfcjJSoT. =6e3t5<^J; 
5 fcs m/^§lPl^201Srii$3feV^•T?#®©±SI^^^:J;53l/-?^ y-fev ^#il:ffiv^ 
T^3fct4^#:t»-^202Sriajg-t-5m-&Hl^ m^tt^<*:^^202Sr 1 ^^u^/vx^ 

m-rsfcfefc}*, >ctmi^>'>^2i3(D^m-mx'h^w.m2 5 0 nrntofsai^iri^ 

^<DJ^/^:5S#^Ei-5 J; 9 fc, ^3tti^#^^202<O?ilt^ 5 0 n M iijt T J- -f" 6 i^J. S 
■a^tb^ltio *l§l^©^S!c/hPP/^201«r^V>tuJi, ^/hlS P 205011: 1 

0 0 nmOi: t»tc^tt^{42;»-^202<O?gSSr3 0 0 nMmig*T?. ^fcfJl. ^ 
/MiP205©iiC^;*S 2 0 nm© i: #(4«^14^#:^^202<DiSI|gSr 8 0 0 0 nMS 

A, -f ''^tp-^^ 1 0 o~i 0 0 omu^KuxmM^^^t. tt^x^^, 

igigUJ'j^VNff Md^fe'feSf^-C, ^/Mfi P 205(0 PI® « ^SI;jS^203O^&:g: A, 

exi •? t>/h$ < Cl©1^/hMR205fe:Jiije^203^SrfigMi-ti.(^> ::(7>m/hMP 
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5 «204{c^/MB Pl^20lSr3t4^-t-5 - •X?m/MB Pl^201<Dil^iti4 t >9 &V^|4S: 

CDm/h||P205O 5 ■^®fiBit®#/hlSP205Jc*5VNT:^3fei4^#:^^202<Dtt3te207 
.10 - i: SOT?. ^^^ttli^^«>^e'a-*p*:65^BJ-'&5. t.1t. 

I6J: 9 < i-^T'ti. ^i^^i^©^/^§fl P 205lc J; oXSbj^^ ttfe^^fr (ZP^^ 

14^flc^^202©lc3te207^:J>lllUT. 1 W"<>'V't?^#:45-^fl9*B5:f^lB Sr^ffl 

15 mtiW^i^mu205(Dmi<^mnm-fi^^'&%^\'i^2 0 0 nmSXTX-h^oy 

m/MBP205<^ji:^* ^lB!)jg^203©|g[S A,exJ; !P < ^"5 r t ;is-e# 5, 

PlK201$r>^VN, ^it^m^tft^ (FCS : Fluorescence Correlation 
20 Spectroscopy) ^ o X ^^i^^i!^^^202^^^ir ^^207<om&-^ . 

<!j:4>^202©4fetS:^icSr^«)5;/i:«)O^«T-fc5. J^CiS, m/h§§Pl^201O#l^« 

2ii«. mm%^m^-t^mB%m&^mit?>U'-^'-xh^o i^—^ 

25 202(Dl5&®^203Sr^S(/hPPl^201lcRg|*-t-5 J; 5 tC^^^tl/TVNS. *3fcti**t: 

4^^202*5 -^^tb 5 7k ^§^0^2O8tt, ^m20A<D^/hmam2oi(of^^\^x\f^^mt. 

^^^ — iif9y^209t(Dm\^^W^^XiS •) , H&jgjfc 203 204© ?»/Mi P 1^201 
9:^209O^{l!lfcf*, m3tei4^#:^^202** b tvS ^3fc207^^ 



wo 2004/040392 



39 



PCT/JP2003/013902 



^-fr-f) (D^tife U VX213, ^ JX^'^ -214:, fc' V* — /V215, ^tll§§216Sr{i 

;i-CV^S, ^il^U' VX213tttt^i4^^4)-^202**^|g*^jT/5^3te207^^*. 
^^7^7W^-214«:«5:SL*if©=«'di:3tetr^9K^#> m3te207<D^%ai3g $ -^S i 

ft. ttr3^&©i:*5!p , ^%i/>'::<213(D|BP||:NAlc*ru, SSO . 6 1 A,em/NA 
T'*^*l5. ^UT. If >'si^-7l'215Sr3iigU;fe^3fe207tt. iS5ii5S©«miS^216 

c *-fs fc^tt^<*4J-^202Sr-^tf7KI|t?ge208«:1»/MBPl^201i*/^-35f 7>«>209 

y-fe V h#206^|§;i$-a:S« :^^t4^#^^20235S^/^^ y -fe h:^206^ 
i:fibjg^ti.X«^207^Sr5l1--5. ^ om^207t:*fi^ VX213-C**. 
mSL'S if ©*:i:?feS:^^:7^-/v^— 2147?^#. mjte207(©^<l:jiji$*5. b 
T. )te^7w>/l'^-214<Srji5aU;fcit3te207Srf i^53?->'V215fcaiU. ^— O^/h 
iBP205*>?>©^3fc207<D;^$r;i^taS216'^!g|ffii-So ^<^^x ^©^^mm^-t*, 

203O^^:g: X ex J: I? /h $ vn^/MI p 205 ^ tt b )fc ^ Uj^j; VN^J^d^ & 
51&/MflRj^201t . m3fe207Sr^ffli-5^)fc1^m^^212i; Sr^^yt^OT-fe 9 
. dSjaijg5fe203©jK;S^exJ; •? Ij/h^ V>^/Jn^ Plg201(Dm/Mi P2051C V 

— f-211*>e>Oiaje3te203=SrMlt w©1t/hlBP205JC^C5 3i/-t;t;5^-fe>' h 
^206^fflv^5 r i: trI&je5fe203(DigtS A, exj; U /h ^ V^'6i^-e^a»^5fe203Sr ^^ft 
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^#:^^202(D7K^?S208>fO|gJ[tril5<^5;i t J>s-C'#s 

^202©:<f 7:^®^S:5*^R204®^©##M6*JK^<^i^#S:*|i;tS C t^s-Ci^ 

E^/hli P205©fg|ii d iil9IB^)t«im^©212Srm^i- Strife 1/^X2130^^ 
|6i:l^i:.;&*Xtt*f%^vX213©dd-illiJ; «9 V>©-e, ^||c<^t»/hliP205<D 

5 t>©ffiigom/hgiP205JciSVNT^3fett^#:^^202Om5fc207lErmig-t-5 ::: 

or5iiiif4^3fe^^ffl^^2i2^m^i-5*f«^ 1/ ^X2i3o^^tfe 1^ ^ 

yX213(^:J:)-^ti J: «3 1>:*:#v>©-C. ^tt^*tb®m/hWR-205lc J; oTia®$^^fe 
^S'«r©m3teti^#^^202©^)te207*^aiUT. 1 U'-<>'VT?^#:t»-^ W*BS 

J: v> 't>/h^VNlSi:/MiP205d*b«tffB®ja:)te203lJ:J:5ai/-t^y-fe;/ h#206Sr5l^ 

<*:^^202S:l5&j^$*, ^:Oft^f4^fl5:t»-^202<^?^^207Sr:^m-r S <^T?s ISS 
3fe203CDiS« XexJ: 19 /h $ VN'gi^T-M»®^203^m3fett;^#:^^202fcMlf ;i 

MPlK20lS:fflV^, Iktfd^ :x,iiQm^tftm (FCCS ; fluorescence Cross- 
correlation Spectroscopy) i o T . ^ tb^ J'ji 5 ^^iS:^ ^ o 
X'^Si6Ufc^Jte<4^#i«-^202a, 202 b ^^207 (207 a, 207 b) 

m^tt^<4c4J-^202a , 202b W^flc^J-^lig^BSf^^ Sr^^imi" 5 ife * S 

o 

211tt. lajg^tSrlS^-f-SS&jB^^^^^feS u-i^'-T-SjS. Ja::j3, w-if 
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^!^^^202a . 202b {C*iiJfcl5(lje3fe203^^/MB PM201fcMMf 5 J: 0 KM^^ 
*bTV^5. tfc^i±^#^^202a . 202b ^s-^Stl/S tK^IIK 208 tt, S«204©^/h 
gBPJ|^20lO3g-a•UTV^SiHla:, */^-:«f 7 :j<.209J: JvT^s 9 . Js&jg 

5 3fe203ttS«204©m/MBPllg201<DJjg-g-UTV>)feV>'Dl!l;5^?>flg|f J; 5 JJ:^^ 

;i?^^-;y7>'.209©^iB!l}2:tt, ^^14^#::»-^202 a , 202 b ^ 
5fe207 (207a. 207b) Sri^ffl-f- 5 ^)fe«ltti^©221:&S# ^ e> tuT V> 5 . r©^^ 
«IW^g;221tt, <7>*f%V^i^X213. fl^*-7V215, ^5^^ 

10 o-Y 5/ ^ 7-222. ^^:7 ^^v^— 214a . 214b, ^^tii§|216a. 216bSr^ix. 
TV>5, Stti 1^ VX213{*m3fei4^#^^202a . 202 b fe^^ tu5 ^^207 ( 
207a. 207b) Sr^ft." fV*— /i'215f±. *fi^ 1^ >^X213l?^* feix^t^^207 
©if'd*^,^— (73^/jNgiP205**?>©m:)fe207 (207a, 207b) Sr^m-T 5 ft tJlBE 
e^tbS ^><Z)-C?*)So 5^*5, If V7|?<-7W2150;^0:^# $ 1^:^X2130^ 

15 j5?t6x^g^@g tf^oTV^S, ;^j^*5. U VX213<D^^ti}4, tti 5& i: ^3 9 

. >t*4&b'i^X2130MP|^N Ate^U, SiO. 6 1 A em/N A "C^ $ . 

-Jf^ :Jr 5,>5r $ ^-222«. It SrSi© * *x ^<Om<0^-^t:BL 

tif-f-S t <Z>t?& •? . tri^^-/i'215=SriiiiU^m5te207(D 5 

^#:i$^^202a *='e>^-frfjtu/c^3fe207a iSr^ii^-fr. '^^tt^^^^202b b 

20 I§*e)i^y^:m5fe207b SrS*fi-S i p ^J:^J*$i^TV^So ^^^^-/v^ — 

214 a, 214 b {4. ^ o ^ y rJ' 5 7 -222t?3gig, $ tbfe ^)fe207 a , 207 

b S:^tp)te®ff';6»e>^ tltSL'^i if (Z^tt^^fc SrSl t) , ^^207a, 2Q7h<Dyf^^^ 
tt^*tiiig^-g:5 J; 5 ^^:iBe^t^/•CV^5, ^UT, ^ -'VtJ' — 214 a , 214b 

^^iiig Ufc^^207a , 207b tt. ^ tb^'tbi^^^O^t tB^216 a . 216 b T'^lt ttJ ^ 

5|5©F C C S ©^^fe^C|lev^it^fe207a , 2Q7h <0 ^ xx t ^ ^ bKi: y) , ik 

5ttt^#4^^202a t^^tt^#t»-^202b Oj^-^ Sri^m-f-S i 5 lC«^$tbTVN 
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, #)tett^<!f:^^202a , 202b «f'^tP7K^l^e208^Srm/MB P|g|201i: — 

:ffyP^209<Dmi^M^. m^m\^mmir^, m/MSP205O«®*^?>®jg^207^ 
Alt b-C^^^^ y-fe V h#206*^^$*5, ^5fett^#^^^202a , 202b 

h^206S:iija-t-5 laig $ ti/T •e^^•^i^tt3fe207 a , 207b SrlS-TS 

5 , ^:<D^3fc207a, 207 b Sr*f«l^ H^X213'e^«) . V'sH — /V215Jr:ii © 
^/hM P205*^ ^©*5fc207.a , 207 b ^ o -^rUT^ fv*— ;V215 

2riiilUfc^^207a . 207b It. iJ^-f ^ o ^ y $ 7 — 222Srffl V^T:»•ll^li- 5 o 
•t-jfc*pt>. ^3te207 a «tJ^-r ^ o-Y 5 7-222^^3® ^3fe207b tt^-T iJ^ 
p-Y y ^ ^ 7— 222t?SM$^^So ^rUT. n ^ 5 7 — 222-^^]|l ^ 

10 fcm^207a, 207b ^ tb-^*tb^^ 7 /V — 214 a , 214 b J: o TmSLJiC ^ 
©**3te!i5^35^tb-5. ;v^-214a , 214 b ^iiil Ufc^^207 a , 207 b 

^©^> Je:tl/Je^^^m=^2l6a , 216b (^j:oT<^m$tu5o 

Jfe43, 0 3 1 O'=f^©m/J>gi0205©J; 5 fc> ^5tei4^#:^^202a tlt^tett^ 
#:^^202b ^SJ^-g-U-CVNS^-g-tt. ^)fei4*<*^^^202 a t m)tett^#^tJi-^202 
15 b©^^207a, 207h ^>m^\^mm^f^^o SI 3 1 P 205 

©J; 5 1-. 2 0(Dm^fe1&^#::»-^202a , 202 b dSJ^-g- UTV^^j^V^#-&«. —:^(D 
#3fc207 (^3fc207 a X 1*^36207 b) U55*«lttl $ i^'feV^, ^ (Ommm-^fi'f ^ 

. ^^207 a. 2Q7h(D^ vi:^i^m^h^Z.bKi:^ . ^^^^#^^202 a * 
20 3teti^<4^^^202b O^-a-^Sr^ffli-S, 

^t"Sj5!ijS^5§^^^:fc5 f-2iii:. Pipgfe Sit^ * *sWIES&jg^ 

20Z<D^^ X ex J; I? ^> /h $ V^^»/^M R 205;5S|9:{t tv^fc^Sr^SiS U'fe Vn|^|^*> 
5«/hWPi^201i. ^%2Q7 (207a, 207 b) Sr^^ttli- 5 ^3fc^^ffi^^221 ^ 
25 ^i;t;fe.*)<0-C?fc«?. H:^* *Sj5&jg^203®ig?:g:A,exi !9 -b/h^ VN^Sfc/jN|BPj^201© 
^/hli P 205f:i l^ — — 2113&=' e> ©iaje^203^lrfigJW ©m/MS P205J!:^ C 5 

:ty^4;5,-fei^ ^#206*ffiV^5r T?l5&®3fe203©SE:g: ;L exi »? /J> $ V^•^«■T:S&ie 
^203tr*^^4^#:4^•^202a , 202 b fHfiSltf 5 :i ^; *s ^ , ^©^^tt^<!^:0- 
^202a. 202b ;&*b|iHi:fetv5^^fe207a , 207 b S:^^;^ai#©221t?^m-r 5 
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ri*S-e#S„ iai®3te203(Djg^:g:XexJ; •J/h$V>'g^-eiai}e^203<lr^3fett 

^#:»-^202a, 202 b fcMM-r S r i: }C -o X . '^^^^^^^202 a , 202b (Z) 
7k^^R208^O^i*^S:W<i-'5- t*5-c-#> ^3fei4^^^^202a , 202 

b©3y7:=^Mfc5S«204M--©#^<|#m«j®«f®j^SS:«i;t5 - fc*s•C•#5 0■C♦ 
5 t)®'^5i:©m/MlP205Ji:*3VN-C^3fci±^fl=^^202a , 202b(^^3fe207a , 
10 207b t*st?^S<Dt?. ^^:^ta^©221«)^tg-e-t>**5^^l^j&5 

0 ^tc. w^4^ma205<Dmm\-i^ytmm^^22i^m^-f-^Mmu:/x2i3(D^m 

t6i:llID;&^X(4M4^i^>'X21304J-j|?iej; »9 'b:^^ v^<oi?, ^tv^^om/MiP 
205\z:^'oXmi&^fiiiL®^<O^itiSL^W^^202ai. 202 b ©^)t207 a . 207b 

1 «J %/Jn$ V^m/^§iP205>5^fefrlBjS^J®3fe203{ca:§rI^^^;^ jy-fei^ h#206^lr^^ 

'(i*:^^202a, 202 b SrMj^ ^ ■=er<7>tt)fett^#4J-^ 202 a . 202 b 0^)^207 a 
, 207 b ^il^m-rS j5!ljg^203cOii:g: X exJ: *) /h^ V^'8g^T♦®^^203=Sr^ 

20 3ti4^#^^202a , 202b JcMM-rS ^ t dST't. ^^^^^^P^^BSlf^ffl ^ 1 

lSpJ^20l<srfflv^, 1 ^^^^-r ^ ^v^^4, #^^<D®)t^m^a^t- 

25 J:oT. ^tT.^ixm'5:S^^igt:^*^o*^l»-^X-^^UySi*5fe14^#:^^202 
a, ■202bSrfflVNX. ^)tett^<^£^^202b *S3Si-5^)fc207b A* 
^202a, 202b ©^#:4>^W*iSf^fflS:tfeWi-5fcii)<©^«-^fe5o JS^iS, ttflB 
^ i: in ^ <D ^ ^ i4 1^ ^ ^ ^ I- ^ <^ ^ I5i ^ ^ l'^ "t" ^ o 
211tt. Sbje3feSr|g^i-5iibjB^^^^^ifc5 u-— i^-T-feSo JJc^s, u — f* 
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5 bT. s!Fjg5te203^*^«204©^»/M§piIi20l®3t-a-UTv^;5;v^^l!I;6>e>fi8f^$^^5 

;i7/^-#7;5«.209©^1ia(-»*. ^^i4^#^^202a . 202 b e> ^ 
3fc207 (207a, 207b) *«lffif 5 ^3fc:^l±J^i^231;0$li ;t ?j ^^T V> 5 . ^©i^^fe 
«|ffl^©231f*. (la^^-f) ©*fi|^U>X213, )te^7w'/v^-214. * 

10 p< 7 232<Sr{i;tTVNSo ^f'^ V ^^:<213f±m3fett*#^iF202 a , 202b**P>IS^fe 
tLS^^207 (207a, 207 b) 7 ^ -214{4mSL''£ if O*!:^ 

^iPUfet. ^^207 (207a. 207 b) (Z) J?^ ^Sriiii $ -«t S J; 5 {-iB« $ tbX V^ 5 o 
**3, *fig^U>'X213©^^|i«. mj^<OkiS^. *r#JU>'X2130^Pi^NAm 
jlStU. ^0. 6 1 Xein/NA-X?^^tt5„ ^UT, :7 ^ — 214<Sr5i5i U 

15 fcm5fe207 (207 a, 207b) itJ^^<D:^7 7 232T'^m ^ i 5 IC^^ 

, i^Tx ^)fctt^#^^202a «r-^tf7K^I8jSfm/MaRM201i::i;^^-;5f^>«:209 
O^lfcJUP^. m^14^#^^202a ^^^/MB P205lC#^$ii:§, m/hr^P205J^ 
20 #*U'aJ35^ofe^3fe14^#^^202a SrSfeVNgfEbfc^. SlJ©m^ti^<e|^^^202 b 
*^tf7K^^S208S:m/h^Rm201i:;&^^-;5f 7;^209©ratcSn;t. 
■rs, ^/^SlR205©3S®*^e)JaJg^207SrAWUT3l/^;^; -t 1^ h #206SrlS^ 

M^tt^#:^^202a ^S&jgUT. ^ CD^)fc207 a (©^ 7 232T-m 
25 i^UT^ifefi^#4>^202a <7>ffigSr1ft^UT*5<„ 1 i5i-?^^3te-< ^ - 5^ 

<^#-a-«. (OWL4^ma205\zmV. #lfUfe^^tt^#^^202a<Oicd5 1£i 

205{J:|gb, #«b;/i:m^tti^<4^^^-202a 1 4Jt±<^^l:®^}c^^1-5 c 
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232-C^x.5 ^ t ioT. m/hWP205tC#*Ufc^3fe'l4^^^J-^202a t&i(0 

203<Z) jgJ:^ A ex j; «? 1) /h $ V> ^ /h IB P 205 *S fl: Jt ^ Sr iSig U Tfe e> 

5m/MBP)g|201i:, ^^207 (207a, 207b) Sr«lffi-f- 5 «5fe«lffl^S231 i: 

15 -H^fc tcDT'S) , iE#*3S5l5&®^203cOi^:g^exJ; (9 1j/h$V^.m/MBPj^201© 
^/MB P205»c U-i>*-21l5&^ b<D®jS3fe203<lrMM ^ om/hli R205{c^ C 6 

3fe203SrM3tett*#^^^202a , 202b - t dStf^ , rw^^tt^^^J- 

^^202a, 202b >i=»e> 51 it btv 2)^^207 a . 207b Sr^3fctfeffi^^231t?*feffi-f-S 
20 ri;d5-c#-5o j5lJjS^203OJSft A,exJ: !9 V^'M^X♦i5&jg:)fe203^^)fett 

^'(*^^202a. 202b fcMM-f 5 IJ: j;oT. ^^t4^#^^202 a , 202b O 

7K^tfl?2084'®aiS*lg|< -f-S i: $ ^^{i^W^'f-202si , 202 

b©5y7:^ffi:feS^«204®--©^#M6*JK^©^®Sr^;t5 w 

25 miBm/hMR205(4li^S?tt ^i^#^rafiafciB^J^i^TV^5 i: fete, ttr 

|3«/MB P205OMRI d «tlrlB^^«^ffi^^231S:«fifc-t-5*f'^ ^i^X213(D4i-«| 
l6tllU.**Xtt*f'K»^vX213©^fi?tiJ: •? t:^tVN©t?. «^©m/MBR205© 

5 •bO^l:<^m/^MP205^C^oV^-C^^^4^fli:^^202a , 202b ©ft^207Srm5^ 
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lBlljg$tb]fcte-<r (O^.^<4^fe{*:^^202a . 202 b O ^)fc207 a , 207 b S: SI U T . 
5 ffiia^JS«nj<D^#^^|S3ti3:f^fflfi|*f;^?£H:. S!rjg^203©jK:^ A, ex 

J; 1i/J^^v^^^/^^p205;&^bl^^lBJilje3te203^^^^^^^^ s^-t v hmaoesris^ 

;n<D^^/MgP205fC#*^^ife||-(O^3fci4^#^^202a t&|Bai/^;^ 
y-fei^ b»206©|ii^{r$>oXltrlB^ — om^14^flc^^202a t*BEf^ffi-f-5S 
-Om)fef4^#:^>^202b i: Srfibie^-fr. r e)^-<O^^^#:i$J-^202 a tB- 
10 ©^^t4^#^^202b <D^)fe207a , 207 b ^ ^tb^^x;^ ttii" 5 (D . ^1^3^203 
<Di^S i 0 /J>^ VN'gM^T*j5ll^^203Sr^*tt^{!|:^^202a . 202b ICMM-TS r 

iz-fev b#<D^^, 1 ^ -i^V'tJ^fe, FCS, F CCSJfeifOfB^® 

KmM<om.^mBt<0 1 O 0~ l O O 0|&'b<Z)i^iS^©^^^*q;t5Ci t^^tlt- 
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It * «5 H 

10 X A„ 

p :^ 7^ A o 

Ao 

20 IS^O-^'f P A, 

25 10. mm^%m^f)^h(o^^mx-t^^mA^^mmmi^m^i>m^^ti,tcm 

o 

p i/- A o 
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12. m^mWK^^^^^'-^H-^-t^=^^^^^ — ^-^^^i^- :l<03^:^jU^- 
5 A. 

10 1 21B^<^-^>(' tJ' ^V:^-?" A. 

20 5|t^3g 1 8 IB^O-^ h U 2/ iJ^ ::^Mpr^i^?#:^5ft^o 

2 0. tlrlB$!li85[^JSlFP$*<0:*:# $ jjs 2 Mni£il±2 0 i«m£iT-X?&5 w 

2 1 . lirlBfiJS![i^Jt?^fi5*t:*s 2 MmJ2A±2 0 m mfi^TO^PHT-gE^J^ J^TV^5 r h 
•Sit:* ^ 1 9 lE^O-^ V3 y i!^ :^M^^^#:5fSI^o 
25 2 2. tftlB$IJS5:^lSt|5$t*S|l^, 7./<v9 3-^if, KC.^m,m^^ (CVD) . 
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2 6. ffrfB$!l?St®fS«i5*t©:^# 2 (imSl±2 0 m m£ilT-C *> S i i SrW^ t 
2 7 . t1l|BfiJ^i^^£:|Fi5$t/55 2 /i mSl± 2 0m mJi;T<^^1P^-^@3^J ^ iXT S 31 t 

2 8. nmmmmjiK^uuTiimm. ;^^-«y^y>'^. {b^^®^:^: (cvd) . * 

.15 3^:^ 2 5 IB^O-^ h y y ;^M'5T^?S#:SfS5^'>;?;7^^<, 
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